Polyribosomes, characterized by sedimentation behavior and electron microscopy, have been prepared from hypophyseal isografts in kidney. These preparations have incorporation ability for amino acids in vitro and can be stimulated for phenylalanine incorporation by polyuridylic acid, similar to the rat liver system. The 100,000 X g supernatant fraction contains a factor which protects the integrity of polyribosomes during incubation at 37Â°C.
Introduction
Recently we reported that polyribosomes from rat liver can be prepared in high yield without utilization of a detergent (2, 5) . This method was tried in order to obtain some insight in the oc currence in vivo of loose and membrane-bound ribosomes. Webb et al. (11) used a similar method to demonstrate that polyribo somes from normal and neoplastic liver differ in the proportion associated with the endoplasmic reticulum. With the develop ment of isolation procedures for polyribosomes, knowledge of the mechanism of protein biosynthesis has developed remarkably. It has, however, always to be kept in mind that amino acid incor poration into total protein is not necessarily the same as protein biosynthesis. Therefore, it is preferable to explore a system in which the radioactive labeling of a specific protein can be fol lowed. So far, the only mammalian system extensively studied, synthesizing a single specific protein, is the reticulocyte. From earlier studies by Boot et al. (6, 10) it appeared that in mice the isologous hypophyseal transplant could develop into a "tumor" which proved to produce prolactin, whereas the synthesis of detectable amounts of other pituitary hormones was absent.
Electron microscopic observations revealed that hypophyseal grafts were built up mainly by prolactin-producing cells (9) . This proliferating tissue may perhaps serve as a suitable model for the study of the synthesis in vitro of a specific protein, well defined at least by its biologic activity.
As a 1st approach we investigated the possibility whether or not a cell-free amino-acid-incorporating system, consisting of polyribosomes and soluble enzymes as main components, could 'This investigation has been supported by a research grant, C-3431, from the National Cancer Institute, USPHS, Bethesda, Maryland.
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Received for publication October 4, 1965. be derived from the hypophyseal isografts. In this paper we pre sent a number of properties of this system.
Materials and Methods
DL-Leucine-l-l4C (7 mc/mmole), DL-valine-l-l4C (4.76 me/ mmole), and L-phenylalanine-U-^C (7 mc/mmole) were pur chased from Philips-Duphar, Amsterdam, the Netherlands; ATP3 from Sigma; GTP from Mann; and PEP and PK from Boehringer, Mannheim, Germany. Polyuridylic acid (Sn = 9) was obtained from Miles.
SOURCEOP TISSUES. The hypophyseal isograft tissue was ob tained from all 6 experimental groups comprising female ( 9 O20 x d"DBAf)Fi hosts discussed extensively in the preceding paper (7) . The graft-bearing animals varied in age from 18 to 24 months at sacrifice, and the total weight of the grafts per animal varied from 300 to 3000 mg. The animals were decapitated after a light ether anesthesia, and the kidneys containing the grafts were dissected out immediately. The grafts were carefully separated from renal tissue, fragmented several times, and freed from as much blood as possible by squeezing on blotting paper. The re maining masses of hypophyseal tissue, weighing from 150 to 1500 mg were transferred to Medium B minus sucrose at a temperature of 0Â°C. (Medium B consists of 0.01 MMgCl2; 0.05 MTris, pH 7.6; 0.025 M KCl; and 0.35 M sucrose.)
In each experiment pooled tissues from the 6 biologic experi mental groups were used as the biologic experiments (7) had not yielded any evidence of an intrinsic difference between the groups. The amount of hypophyseal tissue used in the biochemical experi ments varied from 1500 to 3500 mg.
Control kidney tissue was obtained from nonimplantcd kid neys, either from the unilaterally implanted animals or from un treated control animals of the same genetic constitution and mainly from the same age group.
ELECTRON MICROSCOPY. The hypophyseal graft was fixed in 2% Os04, dissolved in Millonig phosphate buffer, pH 7.2, and embedded in Epon 812. Thin sections were double stained with uranyl acetate and lead hydroxide. A part of the pellet was em bedded in Epon after fixation in 3% glutaraldehyde and postfixation in 2% Os04, both in a Millonig phosphate buffer. Thin sections were made on a LKB ultrotome and stained with 2.5%
The following abbreviations are used: ATP, adenosine triphosphate; GTP, guanosine triphosphate; PEP, phosphoenol pyruvate; PK, pyruvate kinase; poly U, polyuridylic acid; TCA, trichloroacetie acid; Tris, tris (hydroxymethyl) aminomethane. uranyl acÃ©tatein 50% ethanol. Another part of the pellet was resuspended in Medium B, omitting sucrose, diluted with 1% ammonium acetate, after dispersion on grids covered with a thin carbon film, negatively stained with 1% uranyl acetate. The specimens were examined in a Philips KM 200 electron microscope.
PREPARATION OF POLYRiBOsoMKS. Polyribosomes from pitui tary isografts and kidney were prepared according to a slightly modified procedure for liver polyribosomes (2, 5) . Tissue, 3.5 gm was homogenized in 5 ml of Medium B. The homogenate was centrifuged for 7 min in Rotor 40 of the Spinco ultracentrifuge, model L, at 15,000 X g. Four ml of the 15,000 X g supernatant was layered over a gradient consisting of 2.5 ml 1.5 Msucrose and 2.5 ml 2.0 M sucrose dissolved in Medium B minus 0.35 M su crose.
Centrifugation was carried out in Rotor 50 at 200,000 X g for 3 hr.
The RXA/protein ratio was 1.1 (average from 6 preparations). DENSITYGRADIENT ANALYSIS. Polyribosomal suspensions con taining 1 mg RNA were layered over a continuous sucrose gra dient (0.3-1 M sucrose in Medium B minus 0.35 M sucrose). Centrifugation was performed in the Spinco L 50 preparative ul tracentrifuge using the SW 25 rotor at maximum speed for 2 hr. After Centrifugation the tubes were emptied by puncturing the bottom of the tube, and fractions of 10 droplets each were col lected. Curves were obtained by plotting the optical density at 260 in/i, measured in a Beckman DB spectrophotometer against the fraction number.
AMINO ACIDINCORPORATION. The incubation mixture consisted of a polyribosomal suspension containing 150 /ig RNA and 100,000 X g supernatant fraction (1 mg protein). The following cofactors were added: 1.25 AmÃ³lesPEP, 12.5 /ig PK, 0.125 /Li mole ATP, 0.063 /imole GTP, 17.5 /moles KC1, 2.5 /Â«noies MgClj, and 12.5 /uÃ±Ã³les Tris, pH 7.6.
A mixture of radioactive amino acids was used, containing 6.25 m/mioles DL-leucine-l-14C, 3.12 m/tmoles DL-valine-l-14C, 3.12 m/imoles L-phenylalanine-14C (uniformly labeled) to a final vol ume of 0.25 ml.
Incubation was performed for 30 min at 37Â°C. The reaction was stopped by addition of 2 ml 5% TCA. After Centrifugation the precipitate was resuspended in 5% TCA, boiled for 15 min at 90Â°C, poured on Millipore, and washed with cold TCA on the filters (8) . After drying at 110Â°Cfor 10 min, the samples were counted in a windowless gas-flow counter (Frieseke and Hoepfner, G.m.b.H., Erlangen, BrÃ¼ck, Germany); efficiency 20%. POLYURIDYLIC ACID STIMULATION. For this series of experi ments polyribosomal suspensions containing 60 /ig RNA were preincubateci for 30 min, after which the following components were added: 100,000 X g supernatant fraction (1 mg protein), 1.14 /imoles PEP, 9.1 /ig PK, 0.27 /imole ATP, 0.145 /imole GTP, 8.25 /imoles KC1, 12.5 /imoles NH4C1, 4.0 /imoles MgCls, 22 /imoles Tris of pH 7.6, and 9 m/imoles L-phenylalanine-14C (uni formly labeled). Flasks containing polyuridylic acid were sup plemented with 200 /ig of this compound. Final volume 0.25 ml.
Results
The subcellular structure of the major part of cells from hypophyseal isografts revealed the characteristics of active hormone production (Fig. 1) . In connection herewith the great abundance of endoplasmic reticulum of the rough type, arranged in parallel cisternae, has to be especially mentioned (Fig. 2) . Also the Golgi apparatus is highly developed. Many irregularly shaped elec tron-dense granules are present; these granules are typical for prolactin-secreting cells. The pellet, isolated by ultracentrifugation, consisted of ribosomes held together by thin strands (Figs.  3-7) . Free ribosomes, showing the double unit structure of 80 S particles, were also clearly demonstrated (Fig. 8) .
Polyribosomes and 100,000 X g supernatant fraction were ob tained from hypophyseal isografts (H) and, for comparison, from normal kidney (K) as described under "Methods." The in corporating ability for amino acids in vitro in both systems is summarized in Table 1 .
The sedimentation profile of the isolated particles after density gradient analysis is shown in Chart 1.
Following addition of polyuridylic acid to an incubation mix ture containing polyribosomes, 100,000 X g supernatant, ATP, GTP, an energy-generating system, and phenylalanine as radio active amino acid an approximately 25-fold stimulation was ob served (Table 2 ). This stimulatory effect is comparable with re sults obtained in the rat liver system where about 150 /ig poly IT caused an optimal stimulation in polyribosomal preparations the concentration of which was 50 /ig in a final volume of 0.25 ml. The optimal incubation conditions for the latter system have been fully described elsewhere (3).
Recently we reported the presence of a factor in the 100,000 X g supernatant from rat liver which stabilizes the structure of hepatic polyribosomes (4, 5) . From the present studies it may be concluded that this stabilizing property is not restricted to liver supernatant. When rat liver polyribosomes are incubated at 37Â°Cfor 15 min, the sucrose gradient pattern shows a re markable shift of optical density towards the 80 S region. In cubation in the presence of rat liver 100,000 X g supernatant prevents this breakdown of polyribosomes. The resulting pat tern from the sucrose density gradient is essentially the same as the profile of nonincubated polyribosomes. In Chart 2 it is clearly demonstrated that the protective factor is also present in the 100,000 X g supernatant derived from the hypophyseal isograft tissue. 
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Discussion
Polyribosomes from a variety of sources have similar chemical and physical properties and can under favorable conditions incor porate amino acids in vitro. Most isolation procedures for ribosomes, starting from tissues having a strongly developed endoplasmic reticulum, involve treatment of the postmitochondrial fraction with detergent. In previous papers (1, 2, 5) a method for hepatic polyribosome preparations, based on sucrose gradient centrifugation only, has been described. From the present paper it may be concluded that this technic is, without any change, applicable also for the isolation of polyribosomes from trans planted hypophyseal tissue or kidney.
In our electron micrographs of negatively stained polyribo somal preparations, the occurrence of ribosomes in a zigzag-like arrangement has frequently been observed (compare Fig. 6 ). This arrangement is probably related to a helical configuration. The same phenomenon has earlier been reported for liver polyribo somes (1) . Whereas analysis of the sucrose gradient pattern of kidney polyribosomes kept at 0Â°Cdoes not reveal any significant dif ference from the liver system studied earlier (2), the polyribosomal pellet from transplanted hypophyseal tissue contained a relatively large amount of 80 S particles (compare Chart 1). In polysomal preparations from liver and kidney this amount of 80 S particles can only be obtained following preincubation at 37Â°C without addition of supernatant. The abundance of monomers in fresh preparations of hypophyseal isografts kept at 0Â°Chas also been shown in the electron micrographs (Fig. 8) .
In connection with this observation one might expect 2 prop erties, both deviating from the liver system: (a) the poly Udirected phenylalanine incorporation to be more pronounced; (b) the 100,000 X g supernatant to lack the protective effect for the polyribosomal structure. Table 2 and Chart 2 indicate that both assumptions are not true. Poly U is by no means more effective in the hypophyseal isograft polyribosome system, and the stabilizing capacity of the supernatant fraction from this tissue is evident.
The stabilizing effect cannot be due to unspecific aggregation. At a Mg"1"1" concentration of 0.008-0.01 M breakdown of poly ribosomes during incubation at 37Â°C is prevented by addition of only 75 jug of supernatant protein per ml incubation mixture containing 1 mg ribosomal UNA. Albumin cannot replace the supernatant fraction.
The occurrence of monomers which are not susceptible to stimulation by polyuridylic acid can probably explain the data presented in Chart 1 and Table 2 . In the previous paper evidence has been provided for the fact that 80 S particles can be attached to fragments of strandlike structures, possibly messenger RNA, which might block the interaction with the artificial messenger (1). Our experiments do not, however, allow for any suggestion why the concentration of 80 S particles is higher in transplanted hypophyseal tissue than, e.g., in kidney or liver.
Whether the system described here can be used fruitfully for the study of the synthesis de novo of prolactin will depend on the proportion of radioactivity incorporated into this hormone and into nonhormonal protein. Work is in progress in order to eluci date this question. FIGS.4-8. Isolated polyribosomes spread on carbon film and negatively stained with 1% uranyl acetate, pH 3.8. The ribosomes form groups with different shapes and length (cockle-shaped cluster; rows; zigzag formation). A thin strand is visible between the ribosomes (Fig. 7, arrow) . Free ribosomes are seen frequently (Fig. 8) . Both free and grouped ribosomes consist of 2 subunits of different size. X 165,000.
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